The present paper aims at designing a monitoring framework for a yet new interdisciplinary research and education program in Japan, "Cultural Resources Studies.", "Bunkashigengaku" in Japanese. We analyze the linkage between a university, an academic association, and the practitioners' institutions closely related with cultural resources through the mining of the principal texts produced by them.
Introduction
While their basic motivation is to search for something new, the creation of interdisciplinary programs is nothing new in the history of research and higher education. At the beginning stage of such programs, their heterogeneity and openness attract researchers and students eager to explore frontiers beyond the frameworks of the existing disciplines. And yet, as a corollary of their nature, it is difficult to define their identities and boundaries clearly, still more to sustain their activities while maintaining an academic quality as high as that seen in their rival traditional disciplines. Therefore, a systematic self-monitoring of academic performance is indispensable for interdisciplinary endeavors. In the case of humanities-based interdisciplinary programs, the main focus of the monitoring is the texts they refer to and produce, because the main materials in humanities consist of delicately constructed strings of words.
Natural language processing studies, in particular those developing text-mining techniques, have recently begun to explore and visualize the subtle meanings and ideas emerging from strings of words. According to Tsutsumi, Masuda, and Saitō (2014) , text mining has just begun to be used for comparison between groups of academic texts. In their pioneering text-mining study of interdisciplinarity in Japan, they examined the relationships between three academic disciplines concerned with society and pedagogy through a text-mining of the articles published in Japanese Sociological Review (1,436 articles), Journal of Educational Sociology (821 articles), and Educational Studies (1,414 articles) from 1950 to 2009. They made their calculations based on several scores, such as document frequency (instead of the more popular inverse document frequency) and cosine similarity ranks on the basis of common indicators such as term frequency and dependency pair frequency, in order to reveal the multidimensional dynamic relationship among the three disciplines. Their study shows that the state of each academic program requires a deliberate research design in order to employ text-mining techniques appropriately. We must find a narrow path between overspecificity and overgeneralization if we want to exploit the potential of information sciences.
The present paper is another collaborative attempt for the monitoring of interdisciplinary studies in Japan using text-mining techniques. The main target is a relatively new interdisciplinary research and education program, named "Cultural Resources Studies" (hereafter CRS) in English, Bunkashigengaku 文化資源学 in Japanese. The primary and secondary authors of this paper are The activities of CRS started around the year 2000, and we initiated this study in 2012 when we noticed that a significant number of interesting texts had accumulated through a decade of research and education. Our efforts have mainly been devoted to the selection of documents appropriate for designing a monitoring framework for CRS. We aimed at analyzing the linkage between ASCR (an academic association), GPCRS (a university), and the practitioners' institutions closely involved with "cultural resources" through the mining of the principal texts in Japanese produced by them, such as syllabi, graduation theses, refereed articles, and mission statements of institutions.
As a method for analysis, we focus on a basic bibliographic survey and MIMA Search (Mima, Ananiadou, and Matsushima 2006) . MIMA Search is a search and text-mining system that integrates automatic term recognition, information retrieval, and visualization. The system accelerates knowledge acquisition and discovery by visualizing an overview of a searched document set and relationships among documents. The system calculates relationships among documents as terminology-based similarities between documents and creates maps of documents based on the similarities. Some documents among which relationships are especially strong are abstracted as a cluster in the map, and a representative word from within the documents is automatically picked up as a label of the cluster. Using the maps, users will discover topics of the document set by simply collecting cluster labels in the maps and analyzing the whole picture of the document set by observing the distribution of documents in the maps. The document maps are constructed by real-time terminology-based knowledge clustering and categorization. Users can observe document maps being generated graphically and operate the maps by changing parameters or conditions for searching documents interactively.
The technologies used in processing documents by MIMA Search do not make any assumption regarding the fields covered by the documents. MIMA Search has been applied to various areas of the documents to search documents or discover knowledge. For example, the system is used in the syllabus search system at the University of Tokyo. Furthermore, the system was applied to the (Masuda, Tanji, and Mima 2015) . Researchers can see the trends in the development of the topics written in the journal papers by comparing document maps, especially the labels of clusters of each decade. We decided to use MIMA Search in this study because this system provides heuristics to examine the group of texts/documents for which we do not yet know the models of production.
What is Cultural Resources Studies?
As we stated above, CRS is a rather young research and education field. In order to monitor its development up to the present, we decided to analyze it as a collective action by three types of stakeholder institutions: academic associations, universities, and institutions closely involved with "cultural resources." Let us explain the design of the monitoring framework in this study.
2-1. Association for the Study of Cultural Resources
The term "cultural resources" (bunka shigen 文化資源) was coined around the year 2000 by Japanese humanities scholars who sought a new "academic open space" to complement the established humanities disciplines. It should be noted that "cultural resources" is not an imported concept; that is, it is not a translation of an "original" Western term. The period around 2000 was important in the cultural history of Japan, because important policy decisions concerning culture were made at that time. A significant example is the start of the designated management system (sitei kanrisha seidō, 指定管理者制度) in 2003.
In 2002, the Association for the Study of Cultural Resources was established as the first academic association to take "cultural resources" as its main subject. According to the charter on its website, 1 cultural resources are "the totality of invaluable materials accessible for understanding the society and culture of a particular historical period." It takes as its main aim "the creation of new methodologies by both maintaining the traditional know-how and incorporating recent information technologies" (translation from Japanese by the authors). Thus, ASCR has been explicitly aiming at interdisciplinarity and applicability since its foundation and it has organized many seminars, excursions, and collaborative efforts with various institutions related to cultural resources. As of 2015, ASCR had around three hundred members from diverse backgrounds: university professors, graduate students, high school teachers, curators, editors, artists, public servants, and housewives.
Like other academic associations, ASCR has been publishing its annual journal, Bunkashigengaku 文化資源学 (Cultural Resources Studies), since its founding. Naturally, the refereed articles published in it are important materials for text mining. Out of thirteen volumes from 2002 to 2014, a total of thirty-seven refereed articles have been analyzed in this study.
2-2. Graduate Program of Cultural Resources Studies at the University of Tokyo
The Graduate Program of Cultural Resources Studies (GPCRS) was created at the University of Tokyo in 2000, two years before the foundation of ASCR, and the latter's head office has been established in the GPCRS (as of 2015, two of eleven executive board members of ASCR belonged to the GPCRS). The website of the GPCRS says:
We coined the term "Cultural Resources Studies" in order to re-explore diverse human cultures back from their original sources through "words," "sounds," and "figures," independent of the prevailing concepts and existent institutions. We aim to reconsider cultures from multiple perspectives to (re)discover new meanings, and to develop new ways to contribute to the realization of a better society. Resources and Philological Resources. GPCRS was designed based on the three pillars of pragmatism, interdisciplinarity, and humanities. In 2015, GPCRS was reorganized based upon the achievements of the first decade. We discuss this point later.
During the first decade of GPCRS, the main teaching staff had been academics with backgrounds in the humanities and related disciplines (in 2015, a new staff member who had obtained an MA degree from GPCRS joined the program), and members of other traditional disciplines on the faculty of the University of Tokyo joined the program as supporting staff. On the other hand, as is emphasized in the program's website, the linkage with practitioners of cultural activities has been another important characteristic of the program. Every year several classes are offered by the practitioners of cultural activities, such as experts/staff of GLAM (galleries, libraries, archives, and museums), theaters, and lawyers specializing in intellectual property rights. Furthermore, classes on digital humanities subjects have been offered as recommended courses for GPCRS since 2012.The range of teaching methods and materials used in these classes is sufficiently broad to be characterized as an interdisciplinary program. In total, more than six hundred classes have been offered in GPCRS, with the syllabi being preserved in the digital archive of the University of Tokyo. We decided to use these text files from 2000 to 2013 as academic inputs offered to the students in GPCRS.
People who want to study in GPCRS have to pass an entrance examination (the current annual admission quota is eleven for the MA program and six for the doctoral program). As a practiceoriented educational program, GPCRS welcomes applicants with working experience, and group work to organize a public forum is a curriculum requirement for entering students. From the beginning, the available slots have been filled for the most part with students of diverse backgrounds and interests (with the exception of the Graphic Resources course, as we will see later). About thirty graduate students belong to the department at any one time and half of them continue to work while studying in graduate school.
Of the many texts the students produce while studying in GPCRS, we decided to focus on the summaries and the appended bibliographies of MA theses. If the syllabi represent the inputs the students have received from the university, the theses are their main outputs. In particular, the MA theses provide an interesting case for the reasons outlined below. First, most MA students pursue themes not covered by other disciplines (one major reason why they chose the GPCRS). Second, many of them are writing an actual academic paper for the first time, although there is not yet an established template for writing an MA thesis in CRS. Thus, when examined as a group, these theses from the first decade reveal an interesting case of collective efforts to create a new form of interdisciplinary studies from scratch (the detailed contents of each thesis are not our concern in this study).
We collected the summaries and bibliographies of seventy-six MA theses from 2002 to 2013 with the permission of the authors. We focused on the summaries because they contain the main points of the theses in condensed form, and yet are long enough for text mining ("less than 40,000 characters" according to the rule of the Graduate School of Humanities and Sociology, The University of Tokyo).
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We did not include doctoral theses in our text mining, because the GPCRS had approved only ten doctoral theses as of 2015. Instead, we checked sixteen articles written by the authors and cited in their own theses, as is explained in Section 3-2.
2-3. Institutions Engaged in the Production and Management of Cultural Resources
For a while after GPCRS and ASCR started around 2000, the two were almost the only institutions that used the term "cultural resources" with the present connotations, and were thus unique examples of each type: university and academic association. But recently the term has become more popular.
Educational programs with "cultural resources" as a key concept have started in several other universities, including Kanazawa University and Kinki University.
On the other hand, examples of another type of important stakeholder for CRS, namely the institutions engaged in the production and management of cultural resources, are already numerous and diverse. Furthermore, if we scrutinize the past critically, we can (re)discover a number of institutions connected with cultural resources. Interestingly, both the established institutions such as GLAM and other public and private bodies have recently started to use the term "cultural resources" to explain their policies and activities. Therefore, we decided to use the bibliographies of the MA theses submitted to GPCRS as a kind of searchlight to help us discover the principal institutions relevant to CRS in Japan.
There are a total of about 2,500 institutions cited in the seventy-six MA theses. We selected from them 182 institutions that (1) have issued periodicals, (2) are referred to in two or more theses, and (3) have websites. Then, we collected from the websites of those selected institutions their basic attributes such as location and year of establishment, and the basic texts which express their principles, policies, and main activities, such as mission statements, charters, and so forth. It should be noted that in this selection process we decided to categorize other universities and academic associations cited in those bibliographies as institutions engaged in the production and management of cultural resources, rather than as universities and academic associations, which would be beyond our present scope and capability. For example, we do not possess the text data of MA theses from other universities. In other words, the monitoring framework of this study is drawn from the vantage point of ASCR and GPCRS.
To close the present discussion, let us review our research framework for monitoring the It is worthwhile to note that the roles of the three types of institutions overlap. The symbiosis between universities and academic associations is obvious. Academic papers are used extensively in classes in the universities, and graduate students, especially doctoral students, are generally eager to publish their studies in academic journals during and after writing their theses.
Furthermore, it is a legal obligation for the thesis author to publish doctoral theses in Japan. Thus, theses belong to the same category as articles in academic journals, and we decided to place doctoral theses at the intersection of universities and academic associations.
On the other hand, the overlapping of institutions producing and managing cultural resources is a unique characteristic of CRS. The texts they produce are used both as teaching materials and as data for theses and academic articles. Furthermore, many GPCRS students have strong connections with GLAM and other related entities, and some students deal with all of those genres of text during their careers. 
Findings and Interpretations

3-1. Education and Learning: Syllabi and MA Theses in GPCRS
First, the document maps created by MIMA Search reveal rather similar large clusters in both syllabi Actually, the cluster "cultural policy" in the syllabi map started small and grew to form the present large size. The cluster labeled "cultural policy" included only two syllabi of all 105 syllabi that the students belonging to the cultural management course tend to flock to the clusters labeled "cultural policy" and "exhibition." These facts suggest a surge of students' interest in practical issues related to culture, to which GPCRS has responded.
In contrast, it is notable that the orthodox humanities themes such as historiography and philology are scattered without forming a large cluster in the syllabi map ( fig. 2) , while the largest cluster in the MA theses map is labeled "design" by MIMA Search ( fig. 3 : cluster C). But the other representative words for this cluster are "France," "text," "stakeholder," and "Act on Protection of Cultural Properties." This "design" cluster contains miscellaneous themes such as household account book, relieur, and folk performing art, which relate to various GPCRS courses. Therefore, this cluster seems to represent the undiscriminating nature of CRS.
This contrastive tendency corresponds with the fact that there have not been many applicants to the Graphic Resources course, while the other two courses have been rather competitive.
These trends led to the reorganization of GPCRS in 2015, as we will see in the conclusion section.
3-2: University and Academic Association: Theses and Journal Articles
It is generally agreed that the distinctive character of an academic journal is formed gradually through However, when we analyzed similarities among the articles in figure 4 , it turned out that practical issues such as management of GLAM constitute a much smaller cluster than in the syllabi map ( fig. 2 ) and MA theses map ( fig. 3) . In fact the articles in the journal tend to pursue more basic research topics: for example, history of specific GLAM, media, and other cultural institutions/activities since the nineteenth century. This fact is consistent with our observation in GPCRS that students working on practical issues also tend to publish their articles in the journals of other academic associations such as Japan Association for Arts Management and Japan Association for Cultural Economics. It is beyond our present scope to analyze the articles published in these journals, and yet it seems reasonable to argue that Bunkashigengaku has developed to concentrate on the basic research side of CRS.
In order to compare the theses and journal articles further, we surveyed the doctoral students' own articles cited in their theses. In the bibliographies of ten GPCRS doctoral theses approved from the year 2008 to 2014, we found that sixteen single-authored articles written by the thesis authors had been published in academic journals. Five authors published their articles in Bunkashigengaku, as mentioned above, but the other eleven articles appeared in eleven different journals (see table 3 ).
These journals' main themes are quite diverse, but all of them can be considered competitors with Bunkashigengaku because they cover topics similar to those covered in Bunkashigengaku. The dominance of basic research efforts among ASCR articles and the diversity of the academic journals chosen by doctoral students lead us to conclude that Bunkashigengaku has developed not as a catch-all medium for CRS, but as one of several options for publishing research results, especially basic studies on cultural resources. This is a plausible consequence for CRS because "cultural resources" has been conceived as a "back to the source" concept.
3-3: Profiles of Institutions Producing and Managing Cultural Resources
We selected 182 institutions for our study. The years of foundation range from 1871 to 2012, and the dates of their basic documents found online from 1974 to 2014. We then classified those institutions manually into the following five categories based on the information they put on their websites: (1) universities, (2) academic associations, (3) GLAM, (4) national and local governments, (5) civic associations, and (6) private companies, roughly in the order of "distance" from academia. But we added more than one attribute to some institutions: for example, "GLAM" and "private company." Table 4 : Numbers and percentages of institutions by attribute: selected from the institutions cited in seventy-six MA theses of GPCRS (2000 GPCRS ( -2013 .
Thus, the total number of institutions by attribute (= 219) is larger than the number of institutions we selected (= 182). Table 4 shows that the number of institutions with the attribute "private company" ranks by far the highest with eighty institutions (36.5%). It suggests that private companies play an important role in the development of cultural resources. The labels added are "research," "study group/meeting," and "specialty," and the terms of high affinity with the label are listed as other representative words for each cluster (table 5) . But the representative words for cluster C in figure 5 include several terms of distinct nature: the cluster is labeled "service," and the other four representative words are "network," "media," "design," and "editor." Interestingly, the terms "service" and "editor" rarely appear in the syllabi and thesis summaries of GPCRS or articles of ASCR. On the other hand, table 5 reveals that "private companies"
dominate not only in cluster C (twenty-seven of forty-three: 62.7%), but also in cluster B (twentyfour of fifty-three institutions: 45.2%). Table 5 . Number and percentage of institutions given the attribute "private company" in the clusters of figure 5 These findings suggest two notable points. First, more than a few private companies working on cultural resources share similar values with non-commercial stakeholder institutions, such as the importance of specialty and communication skills. Second, the role of private companies as "service providers" does not seem to have received enough attention from ASCR and GPCRS.
Conclusions
In this study, we have analyzed the development of a newly created humanities-based interdisciplinary research and education program, Cultural Resources Studies, through the analysis of the principal texts produced by stakeholder institutions.
Most importantly, our analysis demonstrates the importance of planning for interdisciplinary studies because they involve a variety of stakeholders. For example, the increasing interest in practical issues about culture was an important impetus for the launch of GPCRS, and the increasing number of syllabi and MA theses on these issues attests to the appropriateness of the initial design of GPCRS.
And yet, our analysis also shows that it is impossible to foresee all of what will occur in the future. The balance among the three pillars of GPCRS has changed significantly in its first decade.
While applied research on cultural policy/management and pioneering research on various cultural resources have attracted a number of students, most people aiming at orthodox humanities studies on documentary and philological resources in a strict sense seem to have chosen other graduate programs.
In order to adjust to this reality, GPCRS reorganized itself in 2015 into a program of two courses, Cultural Resources and Cultural Management. (Group work to organize a public forum is still obligatory for all the entering students.)
As for ASCR, its journal Bunkashigengaku has evolved to function as a medium to publish
interdisciplilnary and yet basic research results. But our analysis shows that the journal is in competition with other journals covering similar issues. Our analysis has also shed light on the characteristics of the stakeholder institutions involved with CRS. GLAM, national and local governments, civil associations, and private companies are all important players in the development of CRS. In particular, MIMA Search has helped us to look into the intricate relationship between private and public institutions involved with cultural resources. In order to pursue this important issue further, we need to complement text-mining techniques with other approaches such as interviews, field research, and analysis of profit structures.
Finally, we acknowledge that the design of the present research framework is also a product of a decade of history of CRS. It is on the basis of the principal texts produced by the stakeholder institutions and their members that we have conceived this framework: the triangle of academic associations, universities, and practitioners' institutions. And yet, we should bear in mind that the framework was adjusted for this study to reflect the vantage point of ASCR and GPCRS. If principal texts from other academic associations and universities are included in the analysis, we will be able to reconsider our present conclusions in a wider context.
All these research results testify to the importance of the revision cycle for the advancement of interdisciplinary studies. The balance among the key elements keeps changing in accordance with the interactions among stakeholders. Academic articles and books rightly receive primary attention as the main products of academic activities, but syllabi, theses, and charters are also precious data for monitoring the development of humanities-based interdisciplinary studies. And text-mining techniques have been proven to be effective tools for analyzing these different genres of documents concerning cultural resources. The relationship between CRS and digital humanities will become more intricate than a simple data-and-tool relationship, as the number and complexity of digital cultural resources increase. We wish to retain both the particular vantage points (such as ASCR and GPCRS) and a macro view through collaboration with digital humanists, because multiple 
